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Parties to Retail Electric Competition Docket

(Docket No. U-0000-94-165) v
DOCUREHT COHTROL

David Berry

Chief, Economics and Research

Utilities Division

Arizona Corporation Commission

1200 West Washington

Phoenix, Arizona 85007

July 19, 1995

FIRST DRAFT REPORT OF THE WORKING GROUP ON RETAIL
ELECTRIC COMPETITION

Enclosed is a first draft of the report of the Working Group on Retail Electric
Competition. Please review this draft and send me your comments by August 11, 1995. You

can mail your comments to me at the above address or fax them to me at (602) 542 2129. My
phone number is (602) 542-0742.

After receiving your comments, I will prepare a second draft and send it to you. We will
review the second draft in a meeting of the entire Working Group in September. I will schedule
the meeting at the time I send out the second draft.

If we can reach closure at the September meeting, I will prepare the final version of the
report and send it to all interested parties. The final version of the report will conclude the first
phase of our investigation into retail electric competition.

In the second phase of our investigation, I anticipate that we will solicit written responses

to questions on policy. The second phase will thus be devoted to obtaining the public’s
recommendations on policy options.
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REPORT OF THE WORKING GROUP ON RETAIL ELECTRIC COMPETITION

I. INTRODUCTION

This report presents a synopsis of the major issues associated with retail wheeling of
electricity. It identifies regulatory options and implementation issues, but does not offer any
recommendations on policy.

Context

Interest in retail electric competition has both economic and political origins. Politically,
competition is encouraged by actions in California to introduce greater competition (California
Public Utilities Commission, 1995) and by widespread support for having choices in purchasing
goods and services. Economically, competition is attractive because the market price of
electricity may be less than the regulated rate. Figure 1 shows the effective rate (dollars per
kilowatt hour) paid by a hypothetical large industrial consumer for electricity supplied by
Arizona Public Service Company (APS) and Tucson Electric Power Company (TEP) under
tariffed rates (in these cases between $0.05 and $0.07 per kWh).

In contrast, the market

price of energy is lower -- Tarifted Ratos for 20 MW of Power @ 75% Load Factor
between $0.02 and $0.03 per kWh Legend
for short term firm or nonfirm I TEPRate14

energy, around $0.03 to $0.04 per
kWh for intermediate term firm
energy and power, and $0.03 to
$0.05 per kWh for power and
energy from a newly constructed W
gas-fired combined cycle unit g
(Figure 2). The difference
between tariffed rates and market
rates is due to:

10007670 0 0 0 ¢ 4

° oot o0 o l:,‘ba o o.i.m 005 006 007
1 1 per wa ur
¢ plenpfl.ll generating N
capacity in the southwest, =
. . . . . Figurel
¢ possible inefficiencies 1n

utility  production and

management processes,

improvements in new generating technology relative to existing power plants, and
technological choices made by utilities in the 1970s when nuclear and coal resources were
built; in today’s market, efficient, natural gas-fired power plants are cheaper to build and
run, in large part because of currently cheap natural gas.

L 2R 2
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Report of the Working Group on Retail Electric Competition

Market Prices of Electricity

Legend

B TEP Nonfrm & Short Term Firm Sales 1004
TEP Nonfirm Enargy Purchases 1004

&3 APS-NPC 1905, 50 MW @ 50% LF

Generic Combined Cyde - Low, 1004

£ Generic Combined Cyde - High, 1004

1 |
0 0.01 0.02 0.03 0.04 0.05
Dollars per Kilowatt Hour
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Figure 2

]

Assumptions for Market Prices of Electricity.

TEP nonfirm and short term firm sales and nonfirm energy purchases: TEP FERC Form 1,
1994.

APS-NPC 1995: APS Contract with Nevada Power Company dated September 14, 1993.
Price shown assumes 50 MW of power and a 50% load factor for the first year of sales; the
rate increases in the second and third years. Half the energy is assumed to be sold during on-

peak hours.

Generic combined cycle plant uses cost data from U.S. Department of Energy, Energy
Information Administration, Supplement to the Annual Energy Outlook 1995, DOE/EIA-
0554(95), Table 29, inflated to late 1994 costs. Plant is assumed to be 100 MW run at a 75
percent capacity factor, with a heat rate of 7707 BTU/kWh. Cost pertains to first year of a
20 year agreement; costs in subsequent years increase at rate of inflation. Transmission and
ancillary costs are assumed to be $0.005 per kWh. Low cost assumes 1995 gas cost of $2.03
per MMBtu escalating at a real rate of 0.007 per year and a real discount rate of 0.10. High
cost assumes 1995 gas cost of $2.25 per MMBtu escalating at a real rate of 0.04 per year and
a real discount rate of 15 percent.

¢:\compete\report\wgreport.rpt 2 DRAFT




Report of the Working Group on Retail Electric Competition

A consumer’s choices today include purchasing from the monopoly electric utility,
demand side management, and self-generation (Figure 3). With retail wheeling, the consumer
would have the additional option of being able to purchase from the generator of his choice
(using the transmission and distribution system) or from a pool of generators. Wheeling refers
to transmission of electricity for others and retail wheeling would occur when a consumer or
energy portfolio manager purchases electricity from a generator that is not the local utility and
has the energy transmitted over the transmission and distribution system owners’ lines to the
point of consumption.

NATURE OF COMPETITION

WHOLESALE COMPETITION:
utility purchases power & energy
and puts purchases into its system

LONG RUN: Lower system costs benefiting
all consumers as a group

Utility is Agent for Consumer

il

i

Municipalization SHORT RUN;
possibly higher
ﬂ' DISTRIBUTED Al Utility average
ENERGY SERVICE Y] costs
SUPPLIERS OF ¢ Seif generation
CENTRAL STATION ¢ Co?eneration
GENERATION ¢ PV/renewables
+ DSM
4 Fuel choice
4 Transmission acces4

il

RETAIL COMPETITION:
consumer purchases power & energy,
arranges for transmission, etc.

=

12PT

c:\compete\nabefigd

SHORT RUN: Lower cost for consumers
able to obtain competitively priced supplies

LONG RUN: Generally lower cost for
consumers able to cbtain competitively
priced supplies

Figure 3
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Report of the Working Group on Retail Electric Competition

Investigation Into Retail Competition

The Commission established Docket No. U-0000-94-165 to investigate whether and how
to introduce competition into electric supply. The first phase of this investigation focused on
educating the interested parties, including the Staff and the Commission, on the issues.
Subsequent phases will address recommendations on policies.

To accomplish the objective of the first phase, educating ourselves on the issues, Staff
conducted a workshop in September 1994 and then established a Working Group on Retail
Electric Competition. This report summarizes the discussions of the Working Group. The
Working Group met on January 25, 1995, and then broke into three Task Forces to more closely
investigate the following issues regarding retail electric competition:

¢ The options for introducing competition, including retail wheeling and maintaining
the status quo.

¢ How the options could be implemented.

¢ The advantages and disadvantages of the options.

The Task Forces were:

¢ The System and Markets Task Force -- which investigated transmission access
and prices; system reliability; transmission and generation system operation;
functioning of markets; and related issues.

¢ The Regulatory Task Force -- which investigated stranded investment;
alternative rate regulation; obligation to serve; transaction costs of participating
in the market; dispute resolution; legal and jurisdictional matters; and related
issues.

¢ The Energy Efficiency and the Environment Task Force -- which investigated
the role and implementation of demand side management; role and
implementation of renewables; environmental consequences of power production;
role of integrated resource planning; and related issues.

Table 1 lists the organizations who have participated in this process. Each Task Force
met twice during the first half of 1995.

c:\compete\report\wgreport.rpt 4 DRAFT




Report of the Working Group on Retail Electric Competition

Table 1. Participating Organizations

I
Arizona Corporation Commission Staff

Residential Utility Consumer Office

Arizona Public Service Company

Arizona Department of Commerce Energy Office

Arizona Electric Power Cooperative

Fort Huachuca

Citizens Utilities Company

International Brotherhood of Electrical Workers

Tucson Electric Power Company

Land and Water Fund

Salt River Project

RMI

Navopache Electric Cooperative

Nordic Power

Trico Electric Cooperative

Enron Power Marketing

Duncan Valley Electric Cooperative

Arizona Association of Industries

Sulphur Springs Valley Electric Cooperative

Phelps Dodge Corporation

Diné Power Authority

Karsten Manufacturing Corporation

Southwest Gas Corporation Honeywell
City of Mesa Motorola
Arizona Power Pooling Association Intel

Arizona Municipal Power Users Association

Vision Power Service

Pinnacle West Capital Corporation

Natural Gas Clearinghouse/Electric Clearinghouse

Arizona Utility Investors Association

Neidlinger & Associations

Snell & Wilmer

Douglas C. Nelson P.C.

Plains Electric

Magma Copper Co.

R.W, Beck

Cyprus Climax Metals

i
Energy Strategies, Inc.

Arizona Community Action Association

Brown & Bain

Fennemore Craig

Arizona House of Representatives Research Staff

c¢:\compete\report\wgreport.rpt
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Report of the Working Group on Retail Electric Competition

Summary of Report

This section summarizes the major issues discussed in the report. The remaining sections
provide more detail. Section II addresses system and market issues. Section III reviews
regulatory issues and Section IV summarizes energy efficiency and environmental issues. Task
Force reports on these issues were prepared during the first half of 1995. Retail wheeling has
generated a huge literature and the Reference Section lists some useful documents.

The basic policy question is whether to introduce retail wheeling into Arizona. The
Commission could opt to retain regulated monopoly utilities with traditional cost of service
regulation or with incentive or performance based ratemaking. Alternatively, the Commission
could pursue a policy of allowing retail wheeling, perhaps with incentive or performance based
ratemaking for utility service to those sectors where competition does not materialize quickly.

If retail wheeling is introduced, it could apply to all consumers or only to consumers
meeting a criterion such as a size minimum or customer classification. If retail wheeling is
available to all consumers, some consumers may still not have a choice. Residential or small
commercial consumers may face relatively high costs of participating in the market on an
individual basis and it may not profitable for suppliers to serve smaller accounts.

The introduction of retail wheeling requires that many pivotal decisions be made
regarding: the breadth of the market, the structure of the market, generation structure, system
reliability, transmission and distribution (T&D) regulation, recovery of stranded investment,
reciprocity among jurisdictions allowing utilities from other jurisdictions to enter their utilities’
service areas, encouragement of energy efficiency, the role of integrated resource planning,
encouragement of renewable generating resources, environmental impacts of power production
and delivery, and types of regulation in the noncompetitive sector of the market. Options are
outlined in Table 2 and discussed in detail in the remainder of this report. Outcomes from
selecting options depend on various economic and institutional factors, and these are highlighted
in the third column of the Table.

In addition, there are legal issues surrounding whether and how retail wheeling is

implemented. These are briefly addressed in this report. A more complete review of legal
issues may be entertained by the Commission in future legal arguments.

c:\compete\report\wgreport.rpt 6 DRAFT




Report of the Working Group on Retail Electric Competition

Table 2. Decisions Associated with Introduction of Retail Wheeling

Key Influences on Qutcomes

Allow all consumers to obtain service

Whether high transaction costs will

Market 1) a)
Breadth in competitive market prohibit smaller consumers from
2) Phase in competition and allow only participating in market
larger consumers to obtain service in b) Whether epergy portfolio managers will
competitive market at first successfully aggregate smaller consumers
Market 1) Require utility divestiture into genco, a) Whether regulation can overcome utility
“ Structure transco, disco incentives to impede access to
2) Allow vertically integrated utilities transmission system
b) Utility resistance to divestiture
Generation 1) Let market decide on use of bilateral a) Whether spot market will develop with
Structure contracts and poolco widely available spot price information
2) Require exclusive poolco b) Ability of firms who invest in new
3) Require combination of poolco with generating capacity to recover long run
bilateral contracts marginal cost
c) Extent of price hedging and contracting
for rates that differ from real time short
run marginal cost
d) Availability of equipment necessary to
record sales and purchases
System 1) Let market determine system reliability | a) Transaction costs of setting industry
Reliability and ancillary services standards for system reliability
2) Designate parties responsible for system | b) Ability to track purchase and sale of
reliability and ancillary services ancillary services
3) Regulate standards (and rates) for ¢) Ability to monitor and control system
reliability and ancillary services reliability
T&D 1) Regulate T&D rates, terms & a) Comparability of access & rates for all
conditions consumers & generators
Stranded 1) Allocation of stranded investment a) Magnitude of stranded investment
Investment among utility, consumers in competitive | b) Uncertainty of magnitude of stranded
market, and consumers in investment ,
noncompetitive market ¢) Mitigation of stranded investment
2) Collection mechanism (e.g., exit fee, d) Effect of recovery on rates
1 wires charge) ¢) Effect of recovery on economic efficiency
] 3) Period over which stranded investment '
% is collected (e.g., 5 years, 30 years)
! Reciprocity | 1) Allow all sellers to compete 1) Legal review of Commerce Clause
§ 2) Allow non-jurisdictional utilities to 2) Relative disadvantage of not allowing

c¢:\compete\report\wgreport.rpt

compete only if they allow reciprocal

sales in their markets

retail wheeling when other jurisdictions
allow retail wh

Ry




Report of the Working Group on Retail Electric Competition

Table 2. Decisions Associated with Introduction of Retail Wheeling (Continued)

] ’"’fluenc&s on Outcomes

Requme cost effectxve DSM programs

Transactnon costs for consumers to

rewards & penalties for customer

Energy 1 a)
Efficiency & with mechanism to pay for DSM participate in DSM
Demand ¢ only participants pay for DSM b) Pace of market transformation
Side programs ¢) Ability of suppliers or consumers to
Management ¢ nponparticipants also pay for some bypass required DSM program costs
in of DSM program costs d) Effect of DSM program costs on
Competitive | 2) Leave DSM to market (including utility rates/perceived faimess of distribution of
Market provision of DSM as a service paid for DSM program costs
by participants) ¢) Business strategy of energy suppliers --
short term cost avoidance versus
provision of a wide variety of services
Integrated 1) Continue with IRP as currently a) Planning horizon of suppliers
Resource conducted with only some modifications | b) Ability of some suppliers to escape IRP
Planning 2) Revise IRP to reflect long term utility ¢) Degree to which stakeholders can provide
(IRP) strategic commitments input into long term plans
3) Discontinue IRP
Renewable 1) Let market determine investment in a) Transaction costs of participating in
Generating renewables and in learning about market for renewables (including utility
Resources renewables knowledge of renewables benefits)
2) Require utilities to prepare plans and b) Costs & performance of renewables
commitments to renewables c) Business strategy of electricity suppliers -
3) Require utilities to make specified - short term cost avoiders versus long run
investments in renewables investors
d) Ability of some suppliers to escape
regulatory requirements
Eaviron- 1) Leave environmental issues to others a) Degree to which environmental
mental 2) Require utilities to indicate how externalities are captured by existing
Impacts environmental issues are incorporated standards
in plans and commitment of b) Site-specific environmental impacts
management to implementation of plans | ¢) Commitments of utilities to reducing
i 3) Require monetization of externalities environmental impacts
| Type of 1) Traditional cost-plus ratemaking a) Risk of divergence of cost and price
i Regulation 2) Incentive rate-making b) Ability of buyers and sellers to manage &
1 for Non- 4 benchmarking prices hedge risks
| competitive ¢ treatment of uncertainty ¢) Effectiveness of incentives (if any)
i Market (if ¢  quality & relisbility standards
t any) Py

satisfaction, efficiency, productivity

c¢:\compete\report\wgreport.rpt 8
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II. SYSTEMS AND MARKETS

This section addresses the functioning of the transmission and generation system and the
markets for transmission and generation in each of several operational paradigms (Box A).
There are many issues associated with systems and markets and the summary at the end of
Section II highlights the major points raised in this section.

Utilities Remain Vertically Integrated, . .
Bilateral Contracts Model Box A Operational Paradigms

. . Retail Wheeling Occurs for Some or All Consumers
With bilateral contracts, & %

consumers could enter i{lto contracts | o Vertically Integrated Utilities, Bilateral Contracts
with the generators of their choice and Model
would have to obtain transmission, | e Vertically Integrated Utlities, Exclusive Poolco
distribution, and ancillary services. Model
The Federal Energy Regulatory ] Vertically Integrated Utilities, Combined Poolco -
Commission (1995) classified ancill Bilateral Contracts Model

(1995) Y e Divested Utility Model

services as: reactive power/voltage
control service, loss compensation | Reail Wheeling is Absent
service, scheduling and dispatching
service, load following service, | e Regulatory Incentives Models
system protection service, and energy
imbalance service. Energy portfolio
managers could package these various services on behalf of consumers, or individual consumers
may act as their own energy portfolio managers. New hardware and software technologies will
be required to facilitate transactions.

System Operation: Transactions would occur through negotiated or standard contracts
between buyers (consumers or energy portfolio managers) and sellers (utilities, market brokers,
power marketers, or independent power producers). Otherwise, system operation would be
similar to today’s system (but generation, transmission, and distribution services could be
unbundled). A host utility could control system operations, schedule generation, and provide
transmission and distribution services. Consumers, or their agents, would have the opportunity
to access the transmission system. The host utility would have an obligation to connect
consumers to the grid.

Power Pricing: Prices, terms, and conditions would be negotiated and could vary from
case to case. Standard prices might be used for smaller contracts. Ancillary services could be
purchased in a competitive market for those services. However, distribution and transmission
prices still would be regulated. New accounting procedures would have to be established for
unbundled service revenues and associated costs.

Facilitating Transactions: The market may develop market centers or hubs to reduce

c¢:\compete\report\wgreport.rpt 9 DRAFT
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transaction costs. Among the services which could be provided by administrative or financial
specialists are: title transfer, confirmation of transactions, credit standards, invoicing,
accounting, scheduling supplies and demands, balancing services (to deal with differences
between the amount of electricity contracted for and the amount used), wheeling, dispatch of
generation and transmission, routing, short term exchanges, notification for interruptible
customers to go off line, and trades of imbalances or of energy (Vallen and Sharp, 1995). These
services could be provided by utilities, power marketers, or new entrants in the market.

Generation Construction and Operation: Construction decisions would be up to suppliers
and the market would determine generation needs. For example, independent power producers
would determine when to add capacity and what type to add. In order to obtain financing for
new generating capacity and to improve the chances of covering long run marginal cost,
generators may have to sign long term contracts with purchasers for the output before
construction begins.

The host utility may not be responsible for generation in general. Other service providers
could provide back-up services, for example. A percentage of generation could be committed
for reliability, the costs of which might be included in a demand charge.

Transmission Construction, Operation, Pricing and Access: Transmission would probably
remain monopolistic and pricing and access would likely be regulated by the Federal Energy
Regulatory Commission (FERC). Reliability could be promoted by industry groups, such as the
Western System Coordinating Council (WSCC), but such groups may have no means of
enforcement. Regional transmission groups could require those accessing the system to maintain
system standards. Coordination between generation suppliers and transmission groups would be
needed in construction and operation of transmission systems.

Consumers or energy portfolio managers would contract with the transmission system
operators for delivery. Technology developments, such as devices that help to control power
flows and sophisticated metering and communication equipment, are making it possible for
transmission access to be available to all consumers.

System Reliability: Responsibility for planning and reliability under this scenario is
uncertain. More transactions could occur than are currently occurring, with more parties
involved in each transaction. Operators, generators, and consumers would need to communicate
more frequently and new computer software would be needed to facilitate transactions.
Maintaining reliability will be more challenging. A multiplicity of contracts could create
complexities, which currently are not fully understood, in managing the system and its
constraints.

Generation reliability and transmission and distribution reliability could be addressed in

c:\compete\report\wgreport.rpt 10 DRAFT
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several ways. In one, host utilities would set criteria, be responsible for operating the system
in a reliable manner, and provide ancillary services, such as spinning reserve and reactive
power, for a fee. Utilities and energy portfolio managers would be responsible for providing
reliability as demanded in the market. Alternatively, voltage support, spinning reserve, and
other reliability assurance measures may be provided through reliability service companies,
subject to voluntary industry regulation (e.g., coordination by the North American Electric
Reliability Council).

Advantages of a Bilateral Contracts Model:

With bilateral contracts in a competitive market, generation, transmission, and distribution
would build upon today’s utility systems; new institutions would not be required immediately.
As in other scenarios, the transmission and distribution systems would remain as a "natural”
monopoly. Bilateral contracts would allow consumer choices in the reliability of power delivered
and price. Where the technology and information exist, some consumers would, thus, have
lower prices and more choices among suppliers. In addition, competition could foster
innovations that increase production and reduce costs, and system planning also may improve
as it becomes more demand driven. Cross-class subsidies, if any, could be reduced as costs and
prices of services become more closely correlated.

The bilateral contracts model also offers generation suppliers the opportunity to enter into
long term contracts with consumers. Such contracts may be necessary for investors to take the
risk of building new generating capacity.

Disadvantages of a Bilateral Contracts Model:

The transaction costs of negotiating and enforcing numerous special contracts among
buyers and sellers and among various providers of reliability services and energy portfolio
managers could be much higher than parallel costs internalized within utilities today and avoided
by having only one monopoly supplier. These transaction costs include expertise needed to
develop and implement contracts, manage risks, develop standards, and implement metering and
electronic bulletin boards for information on transmission capacity, transactions, and possibly
spot market activity, etc. As indicated above, market centers may develop to reduce some of
these transaction costs. Only larger industrial and commercial consumers and energy portfolio
managers who aggregate many smaller consumers may be able to afford the transaction costs of
participating in the market, however. Smaller consumers acting individually may not be able
to afford the transaction costs.

Extensive and expensive metering would be required. The metering technology is not

available yet to implement this model on a large scale. Further, better informed buyers and
sellers may profit at the expense of poorly informed buyers or sellers due to information

c:\compete\report\wgreport.rpt 11 DRAFT




ﬁ

Report of the Working Group on Retail Electric Competition

asymmetries.

This model may be less reliable than today’s system in responding to abnormal conditions
that require system recovery or in normal day-to-day operation. Further, dispatch may not be
efficient because the entire system is not centralized for economic dispatch (however, the market
may provide incentives for efficient dispatch). Integrated resource planning may become more
complex or disappear, and forecasting, planning, and outage maintenance planning could be
more difficult. Finally, a spot market with widely available spot price information may not
develop, thereby limiting buyers’ and sellers’ knowledge of the market.

Other Comments:

Energy prices would be an important factor in determining from whom a consumer buys.
The amount of reliability provided would be based on customer preferences. Utilities would
require flexible plans to compete. To obtain financing for new projects, suppliers would need
long-term contracts (5 or more years) with purchasers.

Utilities Remain Vertically Integrated, Exclusive Poolco Model
The Federal Energy Regulatory Commission described a poolco as follows:

[Tlhe poolco would be an independent entity that would not own any (or would
own only a limited number of) facilities, but would control the operation of some
or all generators, and all transmission facilities, in a region. The poolco would
be open to all generators connected to the grid, who would automatically receive
any transmission service needed to sell power into the regional pool. In effect,
the poolco would be responsible for creating and maintaining a regional spot
market for electricity. The spot price in each trading period (perhaps hour-by-
hour) would be readily available and made known to all market participants.

Generating resources would be centrally dispatched on an hourly basis by
the poolco in much the same way as in current power pools. The principal
difference appears to be that generators would be dispatched based on the bid
price they submit to the poolco, rather than on their running costs. The poolco
would operate a least-cost (in the sense of lowest bid) dispatch that accounts for
any transmission constraints in the same manner as an existing power pool or a
single utility dispatch center....

In effect, the poolco would become the market clearinghouse for the

¢:\compete\report\wgreport.rpt 12 DRAFT
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hourly energy market.'

In the exclusive poolco model, the government establishes the poolco or the industry
establishes the poolco. The poolco is an independent system operator which controls all power
transactions, where all generators sell to the system operator and all purchasers buy from the
system operator. Sales by the poolco are spot market sales, not long term contract sales.

System Operation: All generators and purchasers present offers to the system operator,
and the system operator sorts bids to determine which generators to run and which consumers
obtain electricity. The price of energy is determined in this marketplace, and the poolco will
have to set rules for determining the price (e.g., each successful supplier is paid its bid price;
each successful supplier is paid the bid price of the highest bidding successful supplier; each
successful supplier is paid the bid price of the lowest bidding unsuccessful supplier; etc.).
Purchasers from the poolco could be consumers or brokers who could resell electricity to
consumers under short term or long term contracts at (unregulated) negotiated prices.
Transmission and distribution services would probably remain regulated monopolies.

In this model, energy at any time is viewed as a standard homogeneous commodity.
Implementation of the poolco would require the development of new dispatch and contractual
arrangements. Everyone could be their own energy portfolio manager, but energy portfolio
managers could represent numerous consumers. Separate financial contracts would be allowed,
such as contracts for differences or hedging instruments.

The poolco would prepare short-term load forecasts, dispatch power, and ensure physical
delivery of energy. Generation needs and system reliability would be market driven. System
reliability would be more complex than the current system, due to the increased number of
transactions (however, it may be simpler than the bilateral contracts model).

Power Pricing Electricity at a given hour would be regarded as a standard homogeneous
commodity with a standard price, which would be the market clearing price. There could be
three or four parts to a customer’s electricity bill: (1) electricity costs from the poolco via the
generator (these costs would be unregulated), (2) transmission costs (regulated by FERC), (3)
costs of distribution services from the host utility (regulated by the Commission), and possibly
(4) a reserve margin or other system reliability charge imposed on all suppliers and passed
through to consumers. Prices could be more volatile in this model relative to other models, and
financial hedging instruments, including derivatives, probably would be used to manage price
risks.

! Federal Energy Regulatory Commission. "Inquiry Concerning Alternative Power Pooling Institutions
Under the Federal Power Act.” 18 CFR Chapter I, Docket No. RM94-20-000, (October 26, 1994), pp. 5-6.
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Retailing: Marketing would probably become more creative in order for service
providers to differentiate their services. The industry could become more service oriented if
the electricity itself is a homogeneous product. Provision of energy services and demand side
management could be used to differentiate providers. For example, one service provider may
specialize in reliability, where another provider specializes in demand side management and cost
reduction techniques.

Facilitating Transactions: As discussed in conjunction with bilateral contracts, the market
may develop market centers or hubs to reduce transaction costs. In addition to the services
similar to those described in the section on bilateral contracts, the market center would also
develop a spot market in electricity with spot market prices. The poolco could serve as the
market center.

Generation Construction: Construction of new generating plants would be risky in the
absence of long term sales contracts. Investors would determine whether to build new generating
units based upon whether short run marginal cost exceeds long run marginal cost, and the
relationship between short run and long run marginal costs could be volatile.

Advantages of the Exclusive Poolco Model:

Under the exclusive poolco model, all consumers or their agents would know the market
price at each hour. In addition, power would be dispatched in order of bid (cheapest first),
subject to restrictions on transmission.

Disadvantages of the Exclusive Poolco Model:

Transitional costs to implement this model would include (unknown) costs of setting up
the poolco. In addition, overhead costs may increase due to the increased complexities of system
operation. For example, new and extensive metering would be required to implement this
model, although most consumers might not pay real-time rates but could instead purchase from
power marketers or others who buy energy at real-time rates and resell it at less volatile rates.

Bidders in the poolco may game their bids. Also, bidding would be heavily dependent
on short run marginal cost, which could make investments in new generating capacity relatively
risky. Companies wishing to build new generating capacity without long term contracts to sell
the output of the plants would be less certain of covering their long run marginal cost with an
exclusive poolco.

Regulators and consumers in low cost regions might not want their utilities to bid into
the pool because prices in their region might go up.
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Other Comments:

Society would need to become educated about the new system and risk management
strategies. Consumers could customize the purchase of electricity to meet their needs through
energy portfolio managers. For example, energy portfolio managers could develop different
packages of generation, transmission, and distribution services, and offer various price hedges
for consumers.

There may not be enough generators to create an Arizona specific poolco, and the pool
may have to be expanded beyond state boundaries to have sufficient bidders. There is also
uncertainty about jurisdictional issues, such as FERC control of prices in the pool.

Vertically Integrated, Combined Poolco - Bilateral Contracts Model

The combined poolco - bilateral contracts model ("combined model”) allows for long,
medium, or short term bilateral transactions and spot market purchases at poolco prices.
Because of the potential for monopoly control of transmission and distribution access and
pricing, transmission and distribution would be regulated. In a combined model, the government
may require establishment of the poolco or the industry may establish the poolco itself in
response to market forces to facilitate power transactions.

System Operation: Current system operations could be maintained, with the poolco as
a source of spot market energy. The poolco would serve as an objective (or neutral) system
operator, and may be regulated by either government or the industry to ensure neutral operation.
It would coordinate power production by generators and coordinate sales to users at a market
clearing price. The spot price of energy is determined in this marketplace and the poolco will
have to set rules for determining the price as described above for the exclusive poolco. In
addition, long, medium, and short term bilateral contracts could be negotiated. Utilities may be
responsible for maintaining system reliability, but other companies may also provide reliability
services.

Generation Construction: Generation construction would be driven by either high short
run marginal costs or by long term contracts. Firms building new generating capacity may not
have to subscribe all new capacity and could sell some energy from new plants on the spot
market.

Power Pricing: Long term capacity and energy prices could be established via negotiated
prices in bilateral agreements and short term prices could be set through the spot market.
Further, long term contract prices could be linked to spot market prices. This model would
provide more market knowledge about spot prices than would the bilateral contracts model.
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Facilitating Transactions: As discussed in conjunction with bilateral contracts, the market
may develop market centers or hubs to reduce transaction costs. In addition to the services
applicable to bilateral contracts, the market center would also develop a spot market in electricity
with spot market prices. The poolco could serve as the market center.

Transmission Construction, Operation, Pricing, & Access: The FERC would govern

transmission access and pricing, including pricing to cover new construction. Transmission
operation could be carried out by utilities or by the poolco, or by both in a coordinated manner.

Advantages of the Combined Model:

Consumers would have a choice of energy suppliers, and generators would have the
choice to bid capacity to the pool or to sell outside the pool. Firms constructing new generating
plants could enter into long term bilateral contracts to sell power and thus reduce the risk of
investing in new facilities relative to the risks inherent in an exclusive poolco. Also, because
the poolco sets a spot price, more market knowledge would be available about market clearing
prices, relative to the bilateral contracts model. The poolco spot price could also provide a
benchmark, short-term price for bilateral contracts.

Disadvantages of the Combined Model:

A combined poolco - bilateral contracts model will incur unknown, possibly large costs
in setting up the poolco. Transition costs would include additional costs of hardware, computer
software, metering, and educating the public. Better informed buyers and sellers may profit at
the expense of poorly informed buyers or sellers due to information asymmetries in the bilateral
contracts segment of the market.

With a combination of a poolco and bilateral contracts, dispatch of generation and
transmission may not be efficient because the entire system is not centralized for economic
dispatch. However, the market may provide incentives for efficient dispatch. Further, poolco
bidding rules may create inefficiency, resulting in gaming in bidding behavior. Finally,
integrated resource planning may become more complex or disappear in the combined model.

Other Comments:

Energy portfolio managers could offer retail services. Consumers may hedge against
fluctuating poolco prices by contracting with another party who resells electricity to consumers
at stable rates and who takes the risk of hourly poolco price fluctuations. Lastly, there is
uncertainty about jurisdictional issues, such as FERC control of prices in the pool.
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Utilities Divest Generation and Possibly Transmission Facilities

With divestiture, the market becomes segmented by function and generation companies
are expected to operate in a competitive environment. Under this scenario, the following market
sectors could develop.

Gencos: Generating companies that purchase, lease, construct, operate, and maintain
power plants.

Poolcos: As previously described, a poolco is an independent system operator that forms
a spot market for short-term sales and coordinates power deliveries. Regulation of the poolco
may be by the FERC, state utility regulators, and possibly by the industry. Generators and
consumers may also be able to execute bilateral contracts in lieu of poolco purchases and sales.

Transcos: Companies that purchase, lease, construct, operate, and maintain transmission
facilities.

Discos: Companies that construct, operate, and maintain the local distribution wires.

Retailcos: Retail companies or energy portfolio managers that provide electricity and
energy services to end users, obtaining or coordinating the necessary energy, power,
transmission, distribution, and reliability services to make retail sales.

System Operation: Some type of system coordinator must be created that would
coordinate the entire synchronous system. Transmission cannot be balanced if separate control
areas exist for generation and transmission. Voltage maintenance and synchronization would be
required for both generation and transmission. There could also be requirements for reserve
margins.

Power Pricing Energy and capacity pricing would be market based. Consumers could
engage in bilateral contracts. Necessary ancillary services would also have to be contracted for
and high cost load following services may be sold at high prices.

Facilitating Transactions: As discussed in conjunction with bilateral contracts, the market
may develop market centers or hubs to reduce transaction costs. In addition to the services
applicable to bilateral contracts, the market center would also develop a spot market in electricity
with spot market prices.

Generation Construction & Operation: Generation needs would be determined by the

market and construction would be managed by a Genco. Generation companies must work
together with transmission companies, and vice versa, for planning.
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Retailing: It will be necessary to assemble packages of generation, transmission,
distribution, and ancillary services and develop price hedging arrangements. Consumers,
retailcos, or energy portfolio managers could perform these services or the services could be
performed by distribution companies. However, distribution companies could simply be
common carriers without any retailing functions.

Advantages of a Divested Utility Model:

A principal reason for divestiture is that the incentive for utilities to impede access to
their transmission systems to inhibit competition in generation would be eliminated. In addition,
incentives for efficiency gains would be created by unbundling services into profit centers.
Cross subsidies among generation, transmission, and distribution would be removed (however,
the removal of cross subsidies could be a disadvantage to some parties).

Disadvantages of a Divested Utility Model:

Regulatory authority to require divestiture of utility assets may be questioned and result
in a protracted legal dispute. Further, utilities and utility shareholders may strongly resist
divestiture.

Inefficiencies could result from the loss of traditional coordination of generation,
transmission, and distribution services. Also, there is a possible loss of economies of scale.
Certain functions could be duplicated increasing administration and marketing costs. If market
centers do not emerge, the increased transaction costs of dealing with many suppliers of
generation, transmission, distribution, and retailing services may offset any cost reductions due
to increased competition.

Operational Model When Retail Wheeling is Absent

Retail wheeling could be absent from some or all of the market because regulators reject
retail wheeling or because retail wheeling is encouraged but the transaction costs of market
participation are prohibitively high for smaller consumers. In either case, regulators could
continue with rate regulation for the non-competitive portion of the market.

When retail wheeling is absent, the market would not change substantially from the
situation today. However, to attain some of the efficiencies expected from competition,
regulators and utilities could pursue greater wholesale competition and pricing mechanisms that
simulate, to some extent, a competitive market. Regulators, for example, might allow flexible
pricing in some circumstances and might base rates on utility performance and market price
indicators instead of on historically incurred costs. These topics are discussed in the section on
Regulatory Issues.
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System Qperation: System operations could remain virtually the same as today, with the
exception that regulatory incentives could be provided for efficient and reliable operations.
Utilities would have the obligation to serve and could continue to employ integrated resource
planning. Alternatively, a poolco could be mandated to improve operational efficiencies through
wholesale competition. The California Commission (1995) proposed a modified wholesale poolco
into which sellers could bid and from which utilities must purchase energy.

Power Pricing: Incentive based rate making could be adopted by the Commission to
encourage utilities to keep prices competitive. Examples of incentive based rates are price caps,
performance based rates, and rates linked to price indices. In addition, the Commission could
allow flexibility in contracting and in repackaging services (including price, terms, and DSM).
The Commission could allow prices to be de-averaged so that prices reflect the costs to serve
each type of customer. Services may be unbundled and priced separately. Buy-throughs, similar
to the North Star Steel arrangement (Decision No. 58795), may become more prevalent.
Incentive based rate making is discussed in the section on Regulatory Issues.

Facilitating Transactions: There may be value in developing market centers even if retail
wheeling is absent. The transaction costs of a wholesale market might be reduced by having a
market center to administer title transfers, confirm transactions, set credit standards, do invoicing
and accounting, schedule supplies, balance services, engage in wheeling, dispatch generation and
transmission, route electricity, make short term exchanges, and trade imbalances of energy.

Efficiency Improvements Without Retail Wheeling:

To lower prices, utilities could: continue to look for cheaper wholesale supplies; build
on-site generation for their customers to defer new generation; use price indices as benchmarks
(for example, use other utilities’ prices as the benchmark price, or use marginal costs of generic
power plants as benchmarks); rethink and reorganize objectives; create functionally based profit
centers; reduce capital investments; improve power plant operations; reduce carrying charges
on inventories; and reduce debt service.

The Commission could enhance utility competitiveness by providing more streamlined
reviews of utility filings such as approving tariffs with flexible rates.

Incentives for efficient production in a monopoly environment could result in cost and
price reductions and benefits which would be system wide and would not just accrue to
individual consumers. Further, no new capital would be required unless a wholesale poolco
were required. Transition costs would also be minimized. Less equipment would be needed for
monitoring individual contracts relative to the other options.

Planning would be more certain and less complex; this scenario may have lower risks
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relative to the other scenarios. Utilities would have a longer run view for planning. System
reliability, DSM, integrated resource planning, renewables, and low income programs could be
maintained.

Opportunity Costs of Foregoing Retail Wheeling:

Potentially greater benefits under competition would be forgone if retail wheeling were
absent. Prices may not be market based and consumers would not be able to benefit from
shopping around for services, except for purchases of distributed energy services such as on-site
cogeneration or buy-throughs. There is a potential for price discrimination with buy-throughs
since not all customers may be eligible for buy-throughs. Should an exclusive wholesale poolco
be required, investors in new generating facilities may face greater risk if long term wholesale
contracts or other arrangements are not possible.

Summary of Major Systems and Markets Issues

Adding many buyers and sellers to the market place will necessitate changes in the way
transactions are accounted for so that buyers are properly billed and sellers of energy, power,
and ancillary services are properly compensated, so that adverse externalities on the system are
managed or prevented, and so that system reliability is maintained. There is a cost to making
such transactions, and several approaches have been proposed to control these costs.

One approach to cost control is to build on the existing systems and markets as additional
buyers and sellers enter the market via bilateral contracts. However, many accounting and
operational complexities can arise that require coordination among buyers and sellers. Market
centers may be able to reduce some of these transaction costs by taking on administrative,
financial, and physical aspects of operating the power system and its markets. With only
bilateral contracts, a spot market with price data available to all buyers and sellers may not
develop, thereby limited buyers’ and sellers’ knowledge of the market.

An alternative approach is to create an independent system operator who is responsible
for accounting and operational issues for generation, transmission, distribution, and perhaps even
retailing of electricity. The independent system operator could run a poolco for some or all
transactions. The poolco has the advantage of creating a spot market price in electricity known
to all buyers and sellers and of coordinating dispatch so as to minimize short run marginal cost
subject to constraints on transmission availability. The independent system operator could also
serve as a market center. However, the cost of setting up and running the poolco is unknown
and could require development of equipment and software that are not currently available.

For a competitive market to work smoothly, investors will need to manage the risks of
building new generating plants. One important ingredient in risk management is the ability to
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enter into long term agreements to sell power from new plants at an agreed-upon rate or rate
formula that covers long run marginal cost. If all power sales were required to be made to a
poolco and sold from the poolco, prices would tend toward short run marginal cost. Short run
marginal cost is likely to fluctuate above and below long run marginal cost.

Predicting the best institutional mechanism for introducing retail wheeling is difficult.

Perhaps the need for and scope of poolcos and market centers could be decided by buyers and
sellers as experience with the market is obtained.
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. REGULATORY ISSUES

With retail wheeling come several regulatory issues: recovery of stranded investment,

changes in transaction costs, new roles for regulation, revisions to a utility’s obligation to serve,
and legal questions.

Stranded Investment

Several definitions of stranded investment have been offered:

"Utility plant not used in the provision of utility service due to technological obsolescence
or market changes" P.U.R. Glossary for Utility Management, 1992.

"...Investment in generation, transmission, or distribution facilities whose market value
is less than the net book value of those facilities (i.e. less than the cost of the facilities
minus accumulated depreciation).” Staff Report on the Retail Electric Competition
Workshop, October 1994, p. 10.

"Where a customer has a legal obligation to bear certain costs, and finds a way to avoid
that obligation, the costs are truly ’stranded.’ ’Stranded’ cost, therefore, results not
merely from costs exceeding market, but from customers leaving without paying costs
incurred on their behalf. Put another way, the term ’stranded’ should apply only where
there is a violation of a quid pro quo. There is a violation of a quid pro quo where (a)
the utility was compelled (by contract or franchise) to make an investment and (b) a
customer for whom the investment was intended avoids its cost responsibility for that
investment” (Hempling, Rose, and Bumns, 1994. p. 5).

"Retail stranded costs are defined as any legitimate, prudent and verifiable costs incurred
by a public utility or transmitting utility to provide service to a retail franchise customer
that subsequently becomes, in whole or in part, directly or indirectly, an unbundled
transmission services customer of that public utility or transmitting utility" (FERC,
1994).

Figure 4 summarizes the genesis of stranded investment and Tables 3 and 4 summarize

stranded investment issues. The stranded investment of interest is the difference in the present
value of the net revenue streams with and without a change in regulation allowing retail
wheeling; other forms of stranded investments may also occur as part of a utility’s normal
business risk under traditional regulation and these are not considered here since they are not a
new risk. In general, stranded investment (attributable to the introduction of retail wheeling)
could occur if customers leave a utility’s system for another source of supply and if large
numbers of customers pay market-based rates instead of higher regulated rates as a result of a
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utility’s response to competitive pressures.’

THE STRANDED INVESTMENT PROBLEM
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Ralemakir? & Industry Marginal Cost
Monopoly Supply A. Lowers price 1o meet competition while
“ covering SRMC (for energy) or LFMC
(for capacity + enetgy)
Allemnative Supplies o
. . B. Loses customer
¢ excass utility capacity

¢ small gen. units

¢ cogeneration
¢ DSM
¢ Renewables
¢ cheap gas (temporary)
Diminished Revenue Stream implies
Lhifities mitigate s Market Value of Utility Assets < Cost which Yields
stranded investment Stranded Investment
FERC jurisdiction? == Recover in lransmission Ra-entry/ Wirite olf
Bypass? & distribution charges on exit fees or sell
all consumers including : 1
bypassers
12PT c:\compele\nabetigh

Figure 4

For the purposes of this investigation, stranded investment applies only to prudently
incurred costs. Regulatory assets such as deferrals of costs allowed by regulators can be
stranded as a result of allowing retail wheeling.

Utilities can mitigate or offset stranded investment relative to current levels of wholesale
and retail marketing by developing new markets, attracting new customers, maintaining existing
customers, selling in newly opened markets, reducing costs, changing the rate of amortization
of existing assets, and selling assets (such as transmission facilities or customer data bases)
whose market value is higher than book value.

2 Stranded investment could be negative, indicating that utility average prices are lower than long run
marginal cost and that the market value of the associated assets is higher than book value. Such a situation could
occur if, for example, natural gas prices increase greatly and if investments in generation are for gas-fired power
plants. If electricity is priced at marginal cost, rates would be higher than they would be under traditional
regulation, but the relatively high price would serve as a price signal to engage in additional demand side
management and to search for less costly generation.
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Table 3. Who Bears the Costs of Stranded Investment?
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Table 4. Societal Impacts of Stranded Investment
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Collection of Stranded Investment

Stranded investment may be: borne by the utility writing off or writing down assets or
selling assets at market value; recovered from bypassing consumers through exit fees or re-entry
fees; recovered from consumers who obtain discounted rates and from bypassing consumers
through transmission or distribution charges; recovered from remaining utility customers
through higher rates; and offset through sales or new services to sales to new customers.

The proportion of stranded investment attributable to retail wheeling to be borne by utility |
shareholders versus utility customers or former customers is a matter of policy. The allocation |
of stranded investment costs among customers or former customers could reflect those

customers’ responsibility for the investment which has become stranded.

The time period over which stranded investment would be collected could be limited to
a period of transition from a regulated environment to a competitive environment (e.g., 5 years).
However, if the collection of stranded investment from utility customers or former customers
is stretched out 20 or 30 years, the benefits from a competitive marketplace will be greatly
delayed.

Stranded cost charges could vary from utility to utility and from state to state. Utilities
with lower stranded cost charges levied on customers or former customers may have a
competitive advantage relative to utilities with higher stranded cost charges.

Magnitude of Stranded Investment

The magnitude of stranded investment is unknown but potentially several hundred million
dollars in Arizona. It will depend on such factors as fuel prices, when independent power
producers enter the Arizona market, the nature and timing of retail wheeling, and the period
over which investments are assumed to be stranded (e.g., 5 years, 30 years). Further, the
magnitude of stranded investment is expected to change over time as conditions change. Thus,
estimates can be made of the magnitude of stranded investment in Arizona, but those estimates
will reflect the underlying assumptions used in the forecast.” Errors in estimates of stranded
investment can have a major impact on parties responsible for paying for that stranded
investment and on the utility.

For regulatory purposes, the magnitude of stranded investment could be either forecast
once, at the time retail wheeling is introduced, or revised on a regular basis taking into account
market developments.

3 If regulators require that utilities divest themselves of generating assets simultaneously, the market value
of generation assets could be depressed because of a temporary glut of supply resources being sold.
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The concept of stranded investment (due to regulatory changes pertaining to retail
wheeling) applies to the entire utility system and the magnitude of stranded investment cannot
be inferred from the market value of only some assets. If utilities sell some assets at market
value, the market value will reflect stranded investment due to expected or actual regulatory
changes pertaining to retail wheeling and will reflect other causes of stranded investment, if any,
as well as factors that would increase the asset value above book value.

"Stranded Obligations”

Those utilities which participate in the Palo Verde Nuclear Generating Station will have
obligations to pay for the proper disposal of radioactive waste. These costs are being collected
from customers in a decommissioning fund which may or may not be adequate to cover all the
costs of waste disposal. If retail wheeling occurs, will the obligation to pay for radioactive waste
disposal be stranded, in that the revenues into the decommissioning fund and subsequent
increases in that fund are inadequate? To ensure an adequate revenue stream, a stranded cost
recovery mechanism such as transmission or distribution charges or exit fees (paid in
installments) could be imposed until the proper decommissioning of the plant is completed.
Thus, consumers could pay for stranded obligations for a period much longer than they would
pay for stranded investment.

Transaction Costs and Consumer Protection

Transaction costs are the costs of participating in the market, i.e. the costs of gathering
and processing information on price and quality, and the costs of managing price and
performance risks. With regard to retail electric competition (including retail wheeling, self
generation, and other distributed energy resources), typical elements of transaction costs, for
both buyers and sellers, could include:

¢ the costs of determining market prices

¢ the costs of learning about the unbundled elements of electricity supply

¢ the costs of developing contractual arrangements to manage uncertainties about
future fuel, operating, maintenance, and capital costs of providing electric energy
services

¢ the costs of developing contractual arrangements to manage the risks of price
instability

¢ the costs of developing and enforcing performance expectations (such as
reliability of supplies or impacts of consumer operational fluctuations)

¢ the costs of consumer protection from misunderstandings or fraudulent practices;

in the competitive market for electricity, residential, commercial, and industrial
consumers may be victims of fraudulent or misleading energy portfolio
management schemes.
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Many of these transaction costs are now managed by monopoly utilities and regulators.
In a competitive market, these costs may increase and may be managed by various buyers and
sellers. High transaction costs (relative to the benefit of electric energy services) may prevent
residential and smaller commercial and industrial consumers from participating in a competitive
market for electricity on an individual basis. Thus, there may be a benefit to endeavoring to
reduce transaction costs. However, market forces may be able to reduce transaction costs
without regulatory intervention.

Among the actions which the Commission might take to reduce transaction costs and
enhance consumer protection are:

¢ Educating consumers about the elements of electric energy services and factors
affecting transaction costs.

¢ Developing standardized contracts for small consumers which would leave prices
open to negotiation but could have a standard menu of options and clear
delineation of buyers’ and sellers’ responsibilities regarding quality of service and
price and performance expectations. Standardized contracts may quickly evolve
in the marketplace, anyway, to reduce transaction costs.

¢ Licensing and regulating suppliers to ensure consumer protection, especially for
residential and smaller commercial and industrial consumers.

¢ Resolving disputes between buyers and sellers. Disputes could arise from
possibly misleading sales offers,* from situations in which the consumer’s pattern
of demand varies from the pattern assumed at the time the contract was written,
and from situations which are not addressed in the contract. The role of the
Commission may be limited because buyers and sellers could be located in
different jurisdictions.® Further, if there are numerous disputes, the Commission
could be overwhelmed by the volume of activity.

The Role of Regulation

Rate regulation would still apply in noncompetitive markets under the scenarios where
there is either: a) limited competition (e.g., direct access to generators being practically available
only to some customers or aggregates of customers such as those with a demand greater than 500

4 For example, in competitive telecommunications markets, some providers engage in "slamming" in which
the consumer’s long distance provider is changed without the consumer’s knowledge or consent.

5 Contracts could specify the jurisdiction where disputes would be resolved.
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kW), or b) regulatory rejection of retail wheeling altogether. Regulation in noncompetitive
markets may be used to improve the efficiency of producing and delivering electricity, thereby

lowering costs to consumers.

Table 5 summarizes the
discussion of what activities would
be regulated under the three broad
options of full competition (where
all consumers have choices among
generators), limited competition
(where only some consumers have
choices among generators), and no
retail wheeling.

Regulators might act as the
agent for consumers without
practical choices among generators
and could contract with the utility
for the provision of those services
to these consumers. The contract
would address such factors as
prices and price adjustments (if
any), quality of services, quantity
of services, timing of supplies,
special features such as DSM or
renewables, and a term of
performance. Alternatively,
regulators could regulate the firm,
i.e. the utility, its operating
characteristics (such as fuel mix),
its costs and cost structure, its
profits, and its accounting
methods. This reflects features of
traditional utility regulation.

To promote more efficient

utilities under regulation, incentive or performance based ratemaking may be used.®* Box B

10.

Box B. Guidelines for Incentive Regulation

Use incentive regulation to better employ the firm’s
superior information.

Prioritize regulatory goals and design incentive
regulation to achieve stated goals.

Link the firm’s compensation to sensitive measures of its
unobserved activities.

Avoid basing the firm’s compensation on performance
measures with excessive variability.

Limit the firm’s financial responsibility for factors
beyond its control.

Adopt broad-based performance measures where
possible, unless their variability is excessive.

Choose exogenous performance benchmarks.

Allow the firm to choose among regulatory options,
while recognizing the interdependencies among the
regulatory options that are offered to the firm.

Promise only what can be delivered, and deliver
whatever is promised.

Plan for the rare, unforeseen event, but minimize after-
the-fact adjustments to the announced regulatory policy.

Source: David Sappington, "Designing Incentive Regulation,”
Review of Industrial Organization, vol. 9 (1994): 245-272.

presents some guidelines for incentive regulation.

¢ We use the terms incentive regulation and performance based ratemaking synonymously here.
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Table 5. Activities Which May Be Regulated

Central Station
Generation

siting; but not rates —
competitive market

siting; see column (c)
for monopoly portion of

siting; part of rate
regulation unless

System Operation

1SO, regulation to ensure comparable access/pricing for

transmission

market; no rate utilities divest generation
regulation in competitive
portion of market
Transmission line siting; federal rate regulation
Generation & regulation of Independent System Operator (ISO), if any, | if no ISO, costs &
Transmission to epsure impartiality and to set admin charges; if no procedures reviewed in

ratemaking; if ISO &
poolco to promote
wholesale competition,
see columns (a) & (b)

Distribution

rates regulated; local siting ordinances apply

Distributed
Generation: on

not regulated-- competitive
market; siting regulations

not regulated in
competitive market; see

not regulated, unless
generation owned by

Consumer’s site apply column (c) for monopoly | utility (?)
portion of market

Distributed rates regulated - part of monopoly system

Generation: to

Augment T&D

Retailing of kWh to | not regulated — competitive not regulated in rates regulated --

End Users market competitive market; rates | monopoly
regulated for monopoly
service

Funding of required payments on retailing or distribution services to finance mandated DSM, if

Mandated DSM any

Wholesale Power federal licensing; no rate regulation

Marketing

| Energy Portfolio

i Managers
|
!

possible guidelines &
licensing, especially to serve
smaller consumers;, po rate
regulation
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Performance based ratemaking for the noncompetitive market could promote the
economically efficient use of resources, bring the benefits of today’s lower long run marginal
costs to all consumers, and enable the utility to enhance its ability to compete if the transition
to competition advances. Table 6 identifies major elements of performance based ratemaking,
viewing that ratemaking as a contract between the regulators (on behalf of consumers without
access to competitive suppliers) and the utility. The table also indicates the risks, incentives, and
benefits which a particular component of the ratemaking "contract” might create.

Benchmarking prices is crucial. The benchmark could be outside the control of the
parties and may be based on the long run marginal costs of generic capacity additions developed
by the federal government or other independent body, fuel price futures or indexes, and
electricity price futures (when developed) or indexes. In addition, allowances must be made for
area-specific cost elements (such as the number of customers per mile of distribution line). For
customers of regulated services to benefit from today’s marginal costs being lower than average
cost, the benchmark cannot rely solely on average cost.

Uncertainty over how benchmark costs will change over time must also be considered in
the contract. The table indicates several mechanisms for managing risk, including selection of
a term for the contract.

Obligation to Serve

With retail wheeling, providers of transmission and distribution services have an
obligation to serve, as long as they are properly compensated. But, providers of generation
(including back-up services) in a competitive market have the opportunity to serve and market
price signals would work to match supply with demand; only in the absence of competition

would providers of generation have an obligation to serve. Providers of generation services in
a competitive market have an obligation to honor their contracts, of course.

Legal Issues

There are several legal issues inherent in pursuing retail wheeling. Among these are:

¢ The complexity and legality of compulsory divestiture of generation, transmission,
and distribution facilities by vertically integrated utilities.

¢ The regulatory and legal basis for permitting retail wheeling given exclusive (i.e.
monopoly) certificates of convenience and necessity.
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Table 6. Elements of Performance Based Ratemaking for Noncompetitive Market

risk that utility MC > optimal

Bench- To marginal cost (MC) for | ensures covering marginal cost,
marking generation (e.g., MC of price could be < avg cost; long run
prices generic unit or of specific MC appropriate to reflect costs of
utility) adding capacity
To market price index for price could be < utility MC, avg
generation cost
To average cost price could be > MC
Uncertainty Fixed price over term of marginal cost could increase rapidly, | price stability, but could forego
of Future contract adversely affecting utility benefits of falling MC
Costs
Price escalators tied to could alleviate risk of rapidly could reflect decreasing MC
other market information increasing MC
Contract re-opener prevents extreme risks prevents extreme risks
Diverse portfolio of to hedge against rapid increases in to hedge against rapid increases
supply/demand resources MC in MC
Term of Short allows frequent realignment of rates | allows frequent realignment of
Contract (see & costs rates & costs
uncertainty
above) Long may lock in some desirable features | may lock in some desirable
but risk that costs and rates diverge features but risk that costs and
greatly rates diverge greatly
Maximum/ Specified limits makes longer term planning less supplying unanticipated load
Minimum risky growth or loads less than the
Power & minimum may be expensive
Energy
Supply all requirements makes longer term planning riskier

t

! Minimum Quality & Reliability Standards

|
i
!
|
I

note: industry is self regulated with
respect to many technical aspects of
quality & reliability

may protect consumers;
consumers desiring higher quality
can contract separately

| Rewards &
\ penalties

i
|
[
i
|
|
{

For customer satisfaction

encourages attentiveness to customer
needs ‘

scting standards may be
complicated

For energy efficiency

incentive must be compared with
profits of load building

to encourage DSM that is less
costly than kWh & kW

For productivity
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The need for federal legislation permitting or requiring reciprocity among utility
service areas since neither state regulators nor state legislators have
comprehensive jurisdiction over existing service areas.

The ability to engage in performance based ratemaking under Arizona law
requiring that rates be set considering fair value.

Creation of a "level playing field" where no generators have artificial advantages
or disadvantages emanating from tax treatment, government financing, or
regulation.

The potential for and consequences of degradation of electric service to rural or
other areas.

The Rural Utilities Service’s and the federal government’s responsibility to obtain
repayment on the loans they made to rural electric cooperatives.

Limitations on the ability of cooperatives to sell electricity to non-members.

The relative importance of economic forces promoting competition and of legal
barriers to competition.

Equality of access to the benefits of competition for all types of consumers.

c¢:\compete\report\wgreport. rpt 33 DRAFT




IV. ENERGY EFFICIENCY AND THE ENVIRONMENT

Under regulation, considerable attention has been given to energy efficiency and the
environment in connection with electric utility long range planning. If retail wheeling is
introduced, will the public interest in energy efficiency and environmental protection be
adequately fostered? Four aspects of energy efficiency and the environment are discussed here:
demand side management (DSM), renewable generating resources, environmental effects of
power production and delivery, and integrated resource planning.

Demand Side Management

DSM is defined by the Energy Information Administration as "the planning and
implementation of strategies designed to encourage consumers to improve energy efficiency,
reduce energy costs, change the time of usage, or promote the use of a different energy source."’
DSM can be a long-term, cost effective, resource that substitutes for generation, transmission,
or distribution resources; it may be less costly to society than power generation, transmission,
or distribution facilities. Consumers who employ DSM will see lower energy bills and suppliers
of DSM may offer DSM services as a profitable business. In some instances, DSM may be
viewed as a social program that is not cost effective and as an environmental resource because
it may reduce pollution associated with power production.

The continuing existence of significant opportunities for DSM suggests that the cost of
participating in the market for DSM may preclude adoption of some cost effective DSM
measures. Utility DSM programs are intended to lower these transaction costs and to help
transform the market so that cost effective DSM measures are widely available and marketed
actively. DSM is also promoted through building codes and appliance standards, and by Energy
Service Companies (ESCOs). Utility DSM programs have been criticized because non-
participants may balk at paying for others’ DSM.

In a competitive environment, the question is whether cost effective DSM will still be
provided.® If it is not, competition will, ironically, result in inefficiency. Figure 5 indicates that
utilities may approach DSM as a customer service or drop DSM as part of their business
strategies. The DSM market may exhibit high transaction costs (e.g., limited consumer

1 Commercial Buildings Characteristics 1992, DOE/EIA-0246(92), April 1994, p. 427.

®  DSM could be provided on a totally unregulated basis, by a separate government agency responsible
for implementing DSM, or through a quasi-governmental agency which collects funds for DSM for private sector
implementation. DSM programs could be divided into:

L Cost-effective DSM;

L Socially desired DSM that may have a long payback or for which savings are hard to measure,
such as educational programs or low income programs;
L Customer retention or attraction DSM programs.
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information about the costs or benefits of DSM, limited risk management tools), or low
transaction costs. Transaction costs are decreasing for some commercial and industrial
customers because trade allies are stocking more energy efficient equipment, and some large
consumers undertake systematic reviews of DSM opportunities and follow through if DSM is
competitive with other organizational objectives & projects.

There are four outcomes
shown in the figure. The one of

concern is the upper right hand Consumes/Supplier Transaction Costs

box, where transaction costs are Low High

high, thereby limiting the role of ;

ESCOs, and where utilities Noge | Voics Lose Market : Litte DSM:

withdraw from wide application of Yo ESCOe: ; Inefficient Encrgy

DSM programs, resulting in g Bfficient Encrgy Use : Use

energy inefficiency. § ......................................................................

DSMIs | Maoy Provides of | Uhilities Ouly Major

Some utilities may reject | lmporta | DSM: Bfficient  : Providess of DSM

DSM in a competitive environment Service | Energy Use ; Bifficient Encrgy Use

because their profits are perceived
to be linked only to the volume of
energy produced, transmitted, or bt
delivered and reductions in the i -
volume of energy imply a Figure § Possible Qutcomes for DSM

reduction in profits. Utilities may

also regard DSM as an avoidable cost and to remain competitive, they must avoid all possible
costs in the short term. Utilities may now engage in DSM only to keep regulators happy and
may discontinue DSM if regulatory requirements are relaxed. Utilities may further regard
themselves to be at a disadvantage if their competitors (e.g., independent power producers) do
not have to provide and pay for DSM services.

In contrast, some utilities could offer DSM in a competitive environment, whether or not
ESCOs also provide DSM. Utility-provided DSM could be a profitable, customer-driven service
to attract or retain customers and marketed as a service that consumers value. DSM could be
offered as an unbundled service or as part of a package of services (which could include kilowatt
hours of electricity). DSM could also be marketed to promote an energy efficient society
(perhaps linked to energy standards and codes).

If utilities abandon DSM, other businesses may pick up the slack if transaction costs do
not greatly restrict the market. Trade allies may use DSM as a business strategy, and ESCOs
may package DSM with other services (e.g., plant maintenance services). However, ESCOs
may concentrate only on larger commercial and industrial consumers, not smaller commercial
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and residential consumers. Further, if electric rates fall, DSM will be less attractive to
consumers. In a competitive environment, ESCOs may or may not wish to work with utilities,
in contrast to past cooperation.

Renewables
Renewables can serve as generation resources or as resources to augment transmission
and distribution system capacity.® Further, renewables can be used at the consumer’s site or at

a central station. Renewables have several valuable features, including:

¢ use as a hedge against fossil fuel price uncertainty,

¢ modularity in which some renewables’ capacity can be increased slowly or rapidly
as needed,

L4 smaller environmental impacts in some instances than conventional generation
technologies, and

¢ cost-effectiveness in some distributed applications, and possibly in some central

station applications. Benefits of distributed renewables could include avoided
distribution lines, deferred transmission capacity additions, deferred transmission
maintenance, reduced energy losses, reduced environmental impacts, increased
reliability, and modular design that better matches the size of the electric load.
Benefits of central station renewables used for generation could include lower
energy costs, reduced environmental impacts, hedges against uncertainty in fossil
fuel prices and modular design that better matches the size of the electric load.

Retail wheeling may decelerate the development of renewables in favor of short run cost
minimization. The transaction costs of renewables may prevent their use, even in what appear
to be cost effective applications -- limited knowledge of how to use renewables in central station
and distributed generation, transmission, and distribution situations, and limited perception of
risk management techniques, for example. Electricity suppliers may thus overlook research and

® Renewables are defined to be “... resources that continuously can be replenished in the course of natural
events within the limits of human time" (Soil Conservation Society of America, Resource Conservation Glossary,
3rd edition, Ankeny, Iowa, 1982). Common forms of renewable energy technologies are:

4 biomass consisting of wood, wood waste, agricultural waste, municipal solid waste, and landfill
and digester gas,

geothermal resources, including hydrothermal resources and hot dry rock

hydropower

photovoltaics powered by sunlight

solar thermal resources (e.g. central receivers, dish Stirling generators)

windpower

L R R 2 2B 2
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development opportunities and neglect currently cost effective applications of renewables.

Renewables often have high up-front costs (and low operating costs), thereby making
them less attractive to suppliers trying to avoid costs in the short term. If electricity suppliers
seek to avoid costs in the short term, they will not make commitments to buy renewables today
to help to lower costs in the long run. Manufacturing economies of scale may bring down future
prices, but if demand grows slowly, these economies of scale may never be achieved.

Integrated Resource Planning

Integrated Resource Planning (IRP) for electric utilities has been adopted in over 30
states, including Arizona. Arizona utilities have completed two cycles of IRP and are preparing
to commence the third IRP cycle.

Traditional IRP has several goals. It seeks to minimize the costs of providing electric
energy services (including environmental costs); to ensure that utilities consider all viable
resources (DSM, renewables, power purchases, conventional generation, etc.) on a comparable
basis; and to foster a long term view of planning rather than a short term view. IRP also
examines the reliability of the electric system. IRP can also contribute to improvement of
analytical techniques such as decision making under uncertainty.

The IRP process is a public process. It allows stakeholders, regulators, and utility staff
to seek solutions to complex problems in an open, public forum and allows increased
accessibility of the public into the utility planning and decision-making process.

IRP has value to utilities. Utilities often engage in planning as a matter of good business
practice, although private planning deviates from IRP. Utilities may use IRP to argue against
future disallowances of the costs of those facilities that were reviewed in the IRP process, for
example. Further, IRP allows parties to jointly plan up front and lessens the chances of utilities
receiving blame after the fact. And IRP may improve utility decision making under uncertainty,
with lower long run costs than would have otherwise occurred.

With emergence of interest in retail electric competition, the nature and appropriateness
of IRP in a restructured, more competitive electric industry are uncertain (Hirst, Tonn, and
Bauer, 1995; Hirst, 1994a and 1994b; Newcomb, 1994). The IRP process as it has been
implemented, is cumbersome, and it may be incompatible with an increasingly frenzied market
where flexibility over short time periods is necessary.

In a competitive environment, planning could start from a focus on consumer needs. This

contrasts with traditional planning practice which starts from estimates of aggregate demand,
moves to large, central station plant selection, and finally addresses the transmission and
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distribution system that is needed to get the electricity from the large plants down to the
individual customers. Planning in a restructured industry may start from the needs and demands
of the individual consumer and then might proceed in the opposite direction. This will force the
electricity provider to learn what customers want and what it costs to serve them.

As competition emerges, differences in requirements to conduct resource planning may
adversely affect utilities. Some organizations are required to do IRP, and some, such as
municipal utilities or independent power producers, are not. If only some are required to engage
in IRP, are they at a disadvantage? If IRP was transformed into strategic planning, would
organizations engaged in strategic planning be at a disadvantage? Utility competitors are likely
to engage in long term planning, albeit as a private, not public activity. However, the demands
of large customers could dominate planning and decisions in a privatized, competitive
environment. '

What would be foregone if IRP is abandoned in a competitive environment? Planning
could lose its long term focus. Various useful planning techniques and strategies could be
discontinued and replaced with a short-run, quarterly profit focus. A short term focus could be
detrimental to consumers, since prices may be higher in the long run than they would have been
with careful long term planning.

Further, without resource planning, it is unclear whether system reliability will be
maintained and who will be responsible for maintaining system reliability.

Public involvement in planning will change if retail wheeling occurs. Depending upon
the type of restructuring adopted (if any), public involvement may be more; it may be less; or
it may change significantly in nature. Opportunities for public input could increase through
utility/provider-sponsored focus groups, surveys, or public meetings.  Further, the
responsiveness of competitive markets will replace public involvement in integrated resource
planning, rate hearings, etc. However, those without market power will lose the current public
involvement advantages that exist within IRP proceedings, and the market could overlook
environmental externalities, eschew long term investments, and exclude some resources (such
as DSM) because of high transaction costs.

The IRP process also generates considerable public information. Some of this
information will become "proprietary” in a competitive market and it will no longer be available
to the public.

Environmental Issues

One of the major concerns related to the possibility of electric industry restructuring is
that environmental impacts may increase as utilities and other electricity providers strive to be
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low-cost providers of kilowatt-hours. Under traditiona! IRP, environmental impacts of power
production and delivery can be examined.

If some generators (i.e. utilities) are required to consider environmental impacts beyond
existing standards because of a utility regulatory requirement, but others escape this requirement,
will the regulated utilities be at a competitive disadvantage? In a competitive situation, some
generators may thus wish to abandon all consideration of environmental impacts, beyond what
is required in state or federal regulations, in order to lower their market price.

Environmental strategies may be pursued without IRP, however." Voluntary corporate
commitments that reflect both economic and non-economic motivations may cause utilities to go
beyond mere compliance with existing environmental standards. Actions utilities could take are:

1. Systematic analyses of the costs of meeting current environmental standards and
regulations and future environmental standards and regulations which can
reasonably be anticipated.

2. Reduction of the costs identified above through such means as process
improvements, reduction of pollution, substitution of demand side management
for electric energy, offsetting environmental impacts with additional activities,
and selection of fuel, including solar and other renewable energy sources.

3. Sale of electricity from renewable resources to market segments willing to pay for
improved environmental quality associated with renewables ("green pricing").

4. Market transformation activities to lead the industry in reducing adverse
environmental effects of energy production.

3. Identification and analysis of technologies which have less adverse impacts on the
environment than current practice.

6. Alliances with other organizations or programs for promoting environmental
quality (e.g., the Environmental Protection Agency’s Green Lights Program).

10 Many industries incorporate environmental goals in their plans. See, for example, Sheryl Sturges and
Jeffrey Hewitt, "Progress of a Policy Experiment: Climate Challenge Interim Report Card,” The Elecrricity
Journal, January/February 1995: 60-70; "The Challenge of Going Green," Harvard Business Review, July-August
1994: 37-50; Kurt Fischer and Johan Schot, eds., Environmental Strategies for Industry, Washington, D.C.:
Island Press, 1993; Thomas Sullivan, ed., The Greening of American Business, Rockville, Maryland: Government
Institutes, Inc. 1992; Panl Hawken, The Ecology of Commerce, New York: HarperCollins, 1993,
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7. Corporate commitment to implement the strategic environmental plan.

These kinds of elements of an environmental strategic plan are consistent with IRP and
with unregulated business planning in general.
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